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(54) image processing method and apparatus 



(57) A color-to-monochrome image conversion 
technique is disclosed. After the color image is convert- 
ed to a monochrome input image and a plurality of pri- 
mary-color input images, boundary information is ex- 
tracted from the plurality of primary-color input images. 
The boundary information discriminates between differ- 



ent colors with the same lightness in the color image. 
Thereafter, the boundary information is superimposed 
as a binary image on the monochrome input image to 
produce the monochrome image. Therefore, a bounda- 
ry between different colors with the same lightness can 
be easily imagined and be visibly displayed. 
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Description 

[0001] The present invention generally relates to an 
image processor for use in a facsimile, a copying ma- 
chine or the like, and in particular to image processing 5 
apparatus and method for converting a color image into 
a monochrome image. 

[0002] In the case of transmitting an original color im- 
age to a monochromatic facsimile apparatus such as a 
Group lit facsimile, it is necessary to convert the color 
image into a black-and-white image based on the light- 
ness of color. Such a black-and-white image is further 
converted into facsimile data to be transmitted through 
the public telephone network. Therefore, when a color 
image having colors of similar lightness (for example, 
red-color characters on a green-color paper of almost 
the same lightness) is transmitted, a facsimile apparatus 
at a sending side reads the colors as the same black- 
and-white image. Thus, the facsimile apparatus at the 
receiving side cannot discriminate between the charac- 
ters and the background, resulting in missing informa- 
tion. 

[0003] As a method for solving the above problem 
caused by converting a color image into a monochrome 
image in facsimile transmission, there has been pro- 
posed a facsimile machine in Japanese Patent Applica- 
tion Laid-open Publication No. 6-70180, for example. 
The conventional facsimile machine converts a color im- 
age into a black-and-white image having a plurality of 
levels of density corresponding to different colors of the 
color image and then transmits it to the opposite party. 
Therefore, at the receiving side, it is possible to discrim- 
inate between different colors even if the colors are of 
almost the same lightness. 

[0004] More specifically, according to the convention- 
al facsimile machine, different half-tone monochrome 
image levels are assigned to the three principle colors 
of red, green and blue, and the half-tone monochrome 
image is transferred by facsimile. According to this sys- 
tem, a full color image read by a scanner is converted 
into a multi-color image of a plurality of colors by a multi- 
color converter, and then the multi-color image is con- 
verted to a black-and-white image with a plurality of 
monochrome density levels corresponding to different 
colors of the multi-color image. In this case, the multi- 
color image is converted into a black-and-white image 
of a plurality of black-and-white patterns. Such a black- 
and-white image is transmitted to the receiving side. 
[0005] However, the above-described conventional 
apparatus has the following disadvantages. Although it 
is possible to transfer the black-and-white image dis- 
criminating between different colors ol the same light- 
ness, a sender finds it difficult to imagine the mono- 
chrome image output produced by the conversion. 
[0006] Further, since the monochromatic image to be 
transmitted is composed mainly of a half-tone image, 
the amount of data increases and the time required for 
facsimile transmission becomes longer. However, in 



most cases, senders at a transmitting side already know 
that a receiver uses a facsimile apparatus for producing 
a monochromatic output. Therefore, the purpose of 
transmitting a monochrome image produced from a 
color image is to transmit a layout of the color image or 
to transmit only graphical information like a map or char- 
acter information, and therefore, the image does not 
necessary require to be an half-tone image. 
[0007] An object of the present invention is to provide 
image processing apparatus and method that are capa- 
ble of converting a color image into a monochrome im- 
age which can discriminate between different colors 
with the same lightness and further can be easy for an 
operator to imagine the converted monochrome image. 
[0008] Another object of the present invention is to 
provide an image processing apparatus for use in a fac- 
simile machine, that is capable of converting a color im- 
age into a black-and-white image which can discrimi- 
nate between different colors with the same lightness, 
further can be easy for a sending party to imagine the 
converted black-and-white image, and furthermore can 
improve the transmission efficiency. 
[0009] According to the present invention, the color 
image is converted to a monochrome input image and 
a plurality of primary-color input images and then bound- 
ary information is extracted from the plurality of primary- 
color input images. The boundary information discrimi- 
nates between different colors with the same lightness 
in the color image. Thereafter, the boundary information 
is superimposed as a binary image on the monochrome 
input image to produce the monochrome image. Since 
the boundary information is extracted and superim- 
posed on the monochrome input image, a boundary be- 
tween different colors with the same lightness can be 
easily imagined. In the case of facsimile transmission, 
such a boundary can be easily imagined by a sending 
party and can be visible at the receiving party. 
[0010] The boundary may be extracted by: detecting 
an edge of each of the primary -color input images to pro- 
duce edge detection images of the primary-color input 
images; and combining the edge detection images to 
produce a combined edge detection image as the 
boundary information. In this case, the combined edge 
detection image is superimposed on the monochrome 
input image to produce the monochrome image where 
a boundary discriminates between different colors with 
the same lightness. 

[0011] The superimposing may be preferably per- 
formed by: detecting an edge of the monochrome input 
image to produce a monochrome edge detection image; 
extracting the boundary by exclusively combining the 
combined edge detection image with the monochrome 
edge detection image; and removing the boundary from 
the monochrome input image to produce the mono- 
chrome image. 

[001 2] In the case of data transmission, it is preferably 
that the monochrome input image is converted into a 
binary input image and then the combined edge detec- 
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tion image is removed from the binary input image to 
produce the monochrome image. Alternatively, it is fur- 
ther preferably that an edge of the monochrome input 
image is detected to produce a monochrome edge de- 
tection image and the monochrome input image is con- s 
verted into a binary input image. Thereafter, the bound- 
ary is extracted by exclusively combining the combined 
edge detection image with the monochrome edge de- 
tection image, and then the boundary is removed from 
the binary input image to produce the monochrome im- 
age. 

Fig. 1 is a block diagram showing a facsimile ma- 
chine having an image processor according to an 
embodiment of the present invention; 

Fig. 2 is a schematic diagram showing an example 
of an image processing flow for explanation of the 
operation of the present invention: and 

Fig. 3 is a block diagram showing a lacsimile ma- 
chine having an image processor according to an- 
other embodiment of the present invention. 

[001 3] Referring to Fig. 1 , a facsimile machine is pro- 
vided with a scanning device 10 that is capable of rela- 
tively carrying a color image printed on a recording me- 
dium in a main scan direction with respect to an color 
image sensor 11 . The output of the color image sensor 
1 1 is converted from analog to digital by an analog-to- 
digital converter (Al D) and the digital color image signal 
is output to an image processor 12. The image proces- 
sor 12 performs the image conversion from color to 
black-and-white according to the present invention as 
described later. The black-and-white image signal pro- 
duced by the image processor 1 2 is coded by an encod- 
er 1 3 and then the coded image signal is transmitted to 
an opposite party under the control of a communication 
controller 14. 

[0014] The operations of the facsimile machine are 
controlled by a controller 15. The scanning device 10 is 
driven by a scanner driver 16 under the control of the 
controller 1 5. As described later, the line scanning of the 
color image sensor 11 and the edge detection of the im- 
age processor 1 2 are performed under the control of the 
controller 15. 

[0015] The color image sensor 11 is a line sensor or 
an area sensor extending in the scan line direction, 
which is designed to optically read the color image on 
the paper for each scan line perpendicular to the main 
scan direction. In other words, the color image sensor 
1 1 converts the color image on the paper into electric 
color (RGB) signals. The color image sensor 1 1 is com- 
posed of an array of pixels each consisting of three pho- 
tosensors on which RGB (primary colors: Red, Green, 
and Blue) filters are provided, respectively. 
[0016] The Red filter filters out Red component from 
the light reflected on the paper carried by the scanning 



4 

device 1 0 and therefore the corresponding sensor pro- 
duces an electric signal from the Green and Blue com- 
ponents. The Green filter filters out Green component 
from the reflected light and therefore the corresponding 
photosensor produces an electric signal from Red and 
Blue components. The Blue filter filters out Blue compo- 
nent from the reflected light and. therefore the corre- 
sponding photosensor produces an electric signal from 
Red and Green components. These signals are convert- 
ed into digital signals S R , S G and S B by the AJD convert- 
ers, respectively, and the digital signals S R , S G and S B 
are output to the image processor 12. 
[0017] The image processor 12 performs the conver- 
sion of the digital signals S R| S G and S B to a black-and- 
white image signal S 3 . The image processor 12 is pro- 
vided with edge detectors 101 -103 and a color-to-mon- 
ochrome converter 104. The respective edge detectors 
101-103 receive the digital signals S R) S G and S B , re- 
spectively, and the color-to-monochrbme converter 1 04 
receives the digital signals S R , S G and S B . 
[0018] Each of the edge detectors 1 01 -1 03 detects an 
edge of the corresponding color image on each scan 
line from the received digital signal. More specifically, 
the edge is detected by monitoring a change in detected 
signal level for each pixel on a scan line. For example, 
when a difference in signal level between adjacent pix- 
els is greater than a predetermined threshold, that po- 
sition is determined to be an edge on the scan line. In 
this manner, the respective edge detectors 1 01 -1 03 pro- 
duce edge detection signals S ERt S EG and S EB , respec- 
tively. Further, the color-to-monochrome converter 104 
receives the digital signals S R , S G and S B from the color 
image sensor 11 and produces a multi-value mono- 
chrome image signal S M . 

[0019] The edge detection signals S ER) S EG and S EB 
are output to an OR circuit 105, where the logical OR 
thereof is calculated. The combined edge detection sig- 
nal is output from the OR circuit 105 to an exclusive- 
OR circuit 106. 

[0020] On the other hand, the color-to-rhonochrome 
converter 104 outputs the multi-value monochrome im- 
age signal S M to an edge detector 1 07 and a binary im- 
age converter 108. The edge detector 107 detects an 
edge on the scan line as described above and outputs 
an edge detection signal S EM to the exclusive-OR circuit 
106. The exclusive-OR circuit 106 calculates the logical 
exclusive-OR of the combined edge detection signal S-, 
and the edge detection signal S EM to produce a color- 
boundary detection signal S 2 . 

[0021] The binary image converter 108 converts the 
multi-value monochrome image signal S M to a binary 
image signal S B(M and outputs it to an exclusive-OR cir- 
cuit 109. The binary image converter 108 produces the 
binary image signal S BIM by comparing the lightness of 
the multi-value monochrome image signal S M to a pre- 
determined threshold value. 

[0022] The exclusive-OR circuit 109 calculates the 
logical exclusive-OR of the color-boundary detection 
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signal S2 and the binary image signal S BtM to produce 
the black-and-white imaaa signal S 3 that can provide a 
visible boundary of different color regions as described 
later. 

[0023] The black-and-white image signal S 3 is com- 
pressed to produce facsimile data by the encoder 13 
conforming to a predetermined scheme such as ITU-T 
recommendation. 

[0024] Next, an operation of the embodiment will be 
described hereinafter. 

[0025] Referring to Fig. 2, for simplicity, it is assumed 
that a color image 201 to be transmitted is a capital letter 
"A" of alphabet on a white background and that three 
straight-line segments A R , Aq and A B for structuring the 
"A" are red, green and blue, respectively, and the light- 
ness of these colors is at the same level. 
[0026] When the color image 201 is read by the color 
image sensor 11, the image processor 12 receives the 
digital color image signals S R , S G and S B . As described 
before, a monochrome image obtained by the color im- 
age signal S R is a multi-value image composed of 
green- and blue-component segments Aq and A B , a 
monochrome image obtained by the color image signal 
S G is a multi-value image composed of red- and blue- 
component segments A R and A B , and a monochrome 
image obtained by the color image signal S B is a multi- 
value image composed of red and green-component 
segments A R and Aq. Since the lightness of these colors 
is at the same level, there is no boundary between dif- 
ferent color regions in each monochrome image. Simi- 
larly, a monochrome image obtained by the multi-value 
monochrome image signal S M is composed of the red-, 
green- and blue-component segments A R , Aq and A B . 
[0027] The respective edge detectors 101-103 and 
107 produce edge detection images indicated by S ER , 

Seg- s eb §em * rom tne mon oc nr o m e images indi- 
cated by S Rl S Q) S b and S M . The edge detection images 
indicated by S ER) S EG , S EB and S EM are each produced 
as block-and- white image. Since the lightness of the 
colors is at the same level, there is no boundary between 
different color regions in each edge detection image. 
[0028] Of these images, the edge detection images 
indicated by S ER , S EG , and S EB are combined by the OR 
circuit 1 05 to produce a combined edge detection image 
indicated by S v This combined edge detection image 
indicated by S 1 includes the boundary lines between dif- 
ferent colors as shown in Fig. 2. 

[0029] Further, the combined edge detection image 
and the edge detection image indicated by S EM are com- 
bined by the exclusive-OR circuit 106. The exclusive- 
OR circuit 106 extracts unmatched portions between 
them to produce a color-boundary detection image indi- 
cated by S 2 . In this case, the color-boundary detection 
image is an image in which only the boundary lines be- 
tween different colors of the color image 201 are devel- 
oped. 

[0030] After the binary image signal S Q[M is produced 
by the binary image converter 1 08, the exclusive-OR cir- 



cuit 1 09 calculates the logical exclusive-OR of the color- 
boundary detection signal S 2 and the binary image sig- 
nal S B | M . Therefore the exclusive-OR circuit 109 re- 
moves the boundary lines of the color-boundary detec- 
s tion image indicated by Sg from the binary image indi- 
cated by S BIM to produce the final black-and-white im- 
age indicated by S 3 . 

[0031] Therefore, as shown in the final black-and- 
white image indicated by S 3 , the respective straight-line 

io segments 202-204 corresponding to the red-, green- 
and blue-component segments A R , Aq and Aq are sep- 
arated from each other through white boundary lines 
205-207. As a result, at the receiving side, visible bound- 
ary lines of different color regions are displayed in the 

15 transmitted facsimile image. Further, at the transmitting 
side, the user can easily imagine such boundary lines. 
[0032] Referring to Fig. 3 : a facsimile machine ac- 
cording to a second embodiment of the present inven- 
tion employs an image sensor 21 and an image proces- 

20 sor 22, The image sensor 21 is composed of an array 
of pixels each consisting of the RGB sensors and a mon- 
ochrome sensor on which a white (W) fitter is provided. 
Therefore, the image processor 22 receives the mono- 
chrome signal S M in addition to the digital signals S R , 

2S s G and S B from the image sensor 21. In other words, 
the image processor 22 is in no need of the color-to- 
monochrome converter 104 as shown in Fig. 1. Since 
the circuit components other than the color-to-mono- 
chrome converter 104 are the same as in the first em- 

30 bodiment of Fig. 1 and the operation thereof is also the 
same as in the first embodiment, such circuit compo- 
nents are denoted by the same reference numerals and 
the description of the image processor 22 is omitted. 
[0033] In the first and second embodiments as shown 

35 in Figs. 1 and 3, it is possible to remove the exclusive- 
OR circuit 1 06 and the edge detector 1 07 from the image 
processor 12 or 22 and to directly output the combined 
edge detection signal to the exclusive-OR circuit 109. 
However, in this case, the final black-and-white image 

40 indicated by S 3 is obtained such that edge sections oth- 
er than the color boundary lines may become double 
lines depending on detection performance of each edge 
detector. In order to prevent this, extraction of only color 
boundary lines is carried out by the exclusive-OR circuit 

45 1 06 and the edge detector 1 07. 

[0034] It is clear that a color image having light colors 
on black background may be used in the present inven- 
tion. In this case, the color boundary lines are superim- 
posed as black on the final black-and-white image indi- 

50 cated by S 3 . 

[0035] The image processor 12 or 22 may be imple- 
mented with hardware or software. For example, the 
logical functions corresponding to blocks 101-109 as 
shown in Figs. 1 and 3 can be implemented by a pro- 

55 gram-controlled processor running the image process- 
ing program thereon. 

[0036] Further, although the above embodiments are 
explained as the image processing for a facsimile ma- 
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chine, the invention can also be applied to a digital-mon- 
ochrome copying machine having a color image scan- 
ner therein. In this case, the encoder 13 and the com- 
munication controller 14 become unnecessary but a 
printer, for example, a laser printer making use of elec- 
trophotography is needed. 

[0037] As explained above, according to the present 
invention, the following advantages are obtained. In the 
case where a color image including different colors in 
the same lightness is converted into a monochrome im- 
age, it is possible to express boundary lines between 
different colors in the monochrome image such that it is 
easily imagined by a user. Therefore, when such a mon- 
ochrome image is transmitted by fax, an opposite party 
at the receiving side can discriminate between different 
color regions on the received monochrome image. In 
other words, information that a sender wants to send 
can be transmitted without a toss. 
[0038] Further, since an image is transmitted as a bi- 
nary or two-value monochrome image with color bound- 
ary information superposed thereon, the amount of 
transmitted information can be smaller as compared 
with the case where the half-tone image is transmitted, 
resulting in reduced time required for transmission. 
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Claims 

1 . An image processing method for converting a color 
image into a monochrome image, comprising the 
steps of: 

a) converting the color image to a monochrome 
input image and a plurality of primary-color in- 
put images; 

b) extracting boundary information from the plu- 
rality of primary-color input images, wherein the 
boundary information discriminates between 
different colors with the same lightness in the 
color image; and 

c) superimposing the boundary information as 
a binary image on the monochrome input image 
to produce the monochrome image. 

2. The image processing method according to claim 
1 , wherein the step b) comprises the steps of: 

b-1) detecting an edge of each of the primary- 
color input images to produce edge detection 
images of the primary-color input images; and 
b-2) combining the edge detection images to 
produce a combined edge detection image as 
the boundary information; and 

the step c) comprises the step of 

c-1) superimposing the combined edge detec- 
tion image on the monochrome input image to 



produce the monochrome image where a 
boundary discriminates between different 
colors with the same lightness. 

3. The image processing method according to claim 
2, wherein the step c-1) comprises the step of re- 
moving the combined edge detection image from 
the monochrome input image to produce the mon- 
ochrome image. 

4. The image processing method according to claim 
2, wherein the step c-1 ) comprises the step of: 

detecting an edge of the monochrome input im- 
age to produce a monochrome edge detection 
image; 

extracting the boundary by exclusively combin- 
ing the combined edge detection image with the 
monochrome edge detection image; and 
removing the boundary from the monochrome 
input image to produce the monochrome im- 
age. 

5. The image processing method according to claim 
2, wherein the step c-1 ) comprises the steps of: 

converting the monochrome input image into a 
binary input image; and 
removing the combined edge detection image 
from the binary input image to produce the 
monochrome image. 

6. The image processing method according to claim 
2, wherein the step c-1 ) comprises the step of: 

detecting an edge of the monochrome input im- 
age to produce a monochrome edge detection 
image; 

converting the monochrome input image into a 
binary input image; 
extracting the boundary by exclusively combin- 
ing the combined edge detection image with the 
monochrome edge detection image; and 
removing the boundary from the binary input 
image to produce the monochrome image. 

7. An image processing apparatus for converting a 
color image into a monochrome image, comprising: 



so a first converter (11, 21, 104) for converting the 

color image to a monochrome input image and 
a plurality of primary-color input images; 
a first extractor (101 -105) for extracting bound- 
ary information from the plurality of primary- 

55 color input images, wherein the boundary infor- 

mation discriminates between different colors 
with the same lightness in the color image; and 
a processor (107-109) for superimposing the 
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boundary information as a binary image on the 
monochrome input image to produce the mon- 
ochrome image. 

8. The image processing apparatus according to claim 

7, wherein the first extractor comprises: 

a first edge detector (1 01 -1 03) for detecting an 
edge of each of the primary-color input images 
to produce edge detection images of the prima- 
ry-color input images; and 
a first combiner (105) for combining the edge 
detection images to produce a combined edge 
detection image, 

wherein the processor superimposes the com- 
bined edge detection image on the mono- 
chrome input image to produce the mono- 
chrome image where a boundary discriminates 
between different colors with the same light- 
ness. 

9. The image processing apparatus according to claim 

8, wherein the processor removes the combined 
edge detection image from the monochrome input 
image to produce the monochrome image. 

1 0. The image processing apparatus according to claim 
8, wherein the processor comprises: 

a second edge detector (107) for detecting an 
edge of the monochrome input image to pro- 
duce a monochrome edge detection image; 
a second extractor (106) for extracting the 
boundary by exclusively combining the com- 
bined edge detection image with the mono- 
chrome edge detection image; and 
an exclusive combiner (109) tor removing the 
boundary from the monochrome input image to 
produce the monochrome image. 

11. The image processing apparatus according to claim 
8, wherein the processor comprises: 
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monochrome input image intoa binary input im- 
age; 

a second extractor (106) for extracting the 
boundary by exclusively combining the com- 
bined edge detection image with the mono- 
chrome edge detection image; and 
an exclusive combiner (109) for removing the 
boundary from the binary input image to pro- 
duce the monochrome image. 

13. A facsimile apparatus for transmitting a black-and- 
white image produced from a color image, compris- 
ing: 

a first converter ( 1 1 , 2 1 , 1 04) for converting the 
color image to a monochrome input image and 
a plurality of primary-color input images; 
afirstextractor (101-103, 105, 106) for extract- 
ing boundary information from the plurality of 
primary-color input images, wherein the bound- 
ary information discriminates between different 
colors with the same lightness in the color im- 
age; 

a processor (109) for superimposing the 
boundary information as a binary image on the 
monochrome input image to produce the black- 
and-white image; and 

a facsimile transmitter (13, 14) for transmitting 
the black-and-white image to an opposite party. 



a second converter (108) for converting the 
monochrome input image into a binary input im- 
age; and 

an exclusive combiner (109) for removing the 
combined edge detection image from the bina- 
ry input image to produce the monochrome im- 
age. 



45 



so 



1 2. The image processing apparatus according to claim 
8, wherein the processor comprises: 



a second edge detector (107) for detecting an 
edge of the monochrome input image to pro- 
duce a monochrome edge detection image; 
a second converter (108) for converting the 



55 



JSDOCID: <EP 093077 5A2_I_> 



EP 0 930 775 A2 




| CO 

! co ^ 










cc 

LU 




o 


! CD 


8 
2 




P 


! <d 1 




! cc m 






88 











LU 
CD 
< 

ceo 
Oca 

Ouj 
oco 



PHOTO 

SENSOR 

• 


PHOTO 
SENSOR 


PHOTO 
SENSOR 




a 


CQ 



33IA30 
0NINNV0S 



JSDOCID- <EP 0930775A2_1_> 



7 



EP 0 930 775 A2 



CO 





ISDOCID: <EP 0930775A2_I_> 



° 4 EP 0 930 775 A2 




CM 



O 

CO 

z 

UJ 
CO 

s 



PHOTO 
SENSOR 


PHOTO 
SENSOR 


PHOTO 
SENSOR 


tr 




CD 



CC 

po 

h-co 
oz 
xiu 
a. co 



4SDOCID: <E P 0930775A2_I_> 



9 




(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(88) Date of publication A3: 

26.02.2003 Bulletin 2003/09 



(ID EP 0 930 775 A3 

EUROPEAN PATENT APPLICATION 

(51) lntCl7: H04N 1/40 



(43) Date of publication A2: 

21.07.1999 Bulletin 1999/29 

(21) Application number: 99100730.3 

(22) Date of filing: 15.01 .1999 



(84) Designated Contracting States: 


(72) 


Inventor: Waguri, Shinichi 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 




Minato-ku, Tokyo (JP) 


MCNLPTSE 






Designated Extension States: 


(74) 


Representative: 


ALLTLVMKROSI 




von Samson-Himmelstjerna, Friedrich R., 






Dipl.-Phys. et al 


(30) Priority: 16.01.1998 JP 2040798 




SAMSON & PARTNER 




Widenmayerstrasse 5 


(71) Applicant: NEC Corporation 




80538 Munchen (DE) 


Minato-ku, Tokyo 108-8001 (JP) 







(54) Image processing method and apparatus 



(57) A color-to-monochrome image conversion 
technique is disclosed. After the color image is convert- 
ed to a monochrome input image and a plurality of pri- 
mary-color input images, boundary information is ex- 
tracted from the plurality of primary-color input images. 
The boundary information discriminates between differ- 



ent colors with the same lightness in the color image. 
Thereafter, the boundary information is superimposed 
as a binary image on the monochrome input image to 
produce the monochrome image. Therefore, a bounda- 
ry between different colors with the same lightness can 
be easily imagined and be visibly displayed. 



CO 
< 

o 

CO 

o> 
o 

£L 
LU 



10 



11 

± 



COLOR IMAGE 
SENSOR 



R 


PHOTO 
SENSOR 


G 


PHOTO 
SENSOR 


B 


PHOTO 
SENSOR 



- — » j A/P | - 



SCANNER 
DRIVER 



J 

16 



15 



FIG.1 



1.2 



IMAGE PROCESSOR 



Sr 



101 



EDGE 
DETECTOR 



102 

SgM EDGfe 



DETECTOR 



~§B] 105 



106 



EDGE 
DETECTOR 

^103 



Seb 



COL0R-TO- 

M0N0CHR0ME 

CONVERTER 



5^ 

104 



5 M 



107 




EDGE 


Sem 


CONVERTER 




108 

s 





s 2 



BINARY 
M IMAGE 

CONVERTER 



SaiM 



CONTROLLER 



Printed by Jouve, 75001 PARIS (FR) 



109 
S3 



S3 



ENCODER 



14 



COMMUNICATION 
CONTROLLER 



JSDOCID: <EP 0930775A3J_> 



EP 0 930 775 A3 



3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 10 0730 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnta.6) 



A 
A 



US 4 308 553 A (ROETLING PAUL G) 
29 December 1981 (1981-12-29) 

* abstract; figures 1,5 * 

* column 2, line 8 - line 28 * 

* column 2, line 57 - line 58 * 

* column 9, line 6 - line 29 * 

EP 0 463 844 A (CANON KK) 

2 January 1992 (1992-01-02) 

* abstract; figures 

1,12,13,18.19,20,24,25,26,27,28,29,32 * 

* page 6, line 34 - line 45 * 

* page 7, line 55 - page 8, line 10 * 

* page 10, line 11 - line 43 * 

US 5 045 932 A (SHARMAN RICHARD A ET AL) 

3 September 1991 (1991-09-03) 

"PRINTING A COLOR IMAGE USING A BLACK AND 
WHITE PRINTER" 

IBM TECHNICAL DISCLOSURE BULLETIN, IBM 
CORP. NEW YORK, US, 
vol . 31, no. 3, 

1 August 1988 (1988-08-01), pages 216-229, 

XPO80112859 

ISSN: 0018-8689 



1,7,13 



H04N1/40 



1,7,13 



TECHNICAL FIELDS 
SEARCHED (lnLCt.6) 



H04N 



g 



The present search report has been drawn up for ail claims 




Place ol cea«* 


Date ol completion ot me search Examiner 






BERLIN 


3 January 2003 Kassow, H 






CATEGORY OF CITED DOCUMENTS 


T : theory or principle underlying the invention 








E : earlier patent document, but published on. or 




X 


particularly relevant if taken alone 


aher the tiling date 




Y 


particularly relevant if combined with another D - document cited in the application 






document of the same* category 


L : document cited for other reasons 




A 


technological background 






O 


: non-written disclosure 


S : member i>t (he same patent tamily. corresponding 




P 


intermediate document 


documenf 





4SDOCID: <EP 0930775A3_1_> 



2 



tv — 



EP 0 930 775 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 99 10 0730 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office E DP trie on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

O3-G1-2O03 



Patent document 
crted rn search report 



Publication 
date 



Patent family 
menber(s} 



Publication 
date 



us 


4308553 


A 


29- 


-12- 


1981 


CA 


1161765 Al 


07-02-1984 














GB 


2070888 A ,B 


09-09-1981 


EP 


0463844 


A 


02- 


•01- 


1992 


DE 


69126370 Dl 


10-07-1997 














DE 


69126370 T2 


23-10-1997 














EP 


0463844 A2 


02-01-1992 














JP 


32G0090 B2 


20-08-2001 














JP 


4280162 A 


06-10-1992 














us 


5760929 A 


02-06-1998 


US 


5045932 


A 


03- 


■09- 


1991 


AU 


635947 B2 


08-04-1993 














AU 


5944090 A 


17-01^1991 














DE 


69005991 Dl 


24-02-1994 














DE 


69005991 T2 


04-08-1994 














EP 


6431159 Al 


12-06-1991 














JP 


2939330 B2 


25-08-1999 














JP 


45G0750 T 


06-02-1992 














WO 


91G0667 Al 


10-01-1991 



2\ 

o 

5i For more details about this annex : see Official Journal of the European Patent Office, No. 1 2/82 



JSDOCID: <EP 0930775A3J_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

fi£ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



